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METHOD AND APPARATUS FOR CONTROLLING DISPLAY TIME POINT OF 
MPEG BIT STREAM OF RECORDING MEDIUM 

BACKGROUND OF THE INVENTION 

5 

1 . Field of the Invention 

The present invention relates to a technique for controlling a display time 
point of an MPEG bit stream, and more particularly to an apparatus and method 
for controlling a display time point of an MPEG bit stream of a recording medium 
10 which is capable of controlling accurately a display time point of an MPEG bit 
stream in case that an MPEG bit stream of a recording medium is processed to be 
displayed according to a special decoding command and returns to a normal 
decoding command. 

15 2. Description of the Background Art 

Figure 1 is a schematic block diagram of an apparatus for controlling a 
display time point of an MPEG bit stream of a broadcasting medium in accordance 
with a conventional art. 

As shown in the drawing, the apparatus for controlling a display time point 

20 of an MPEG bit stream of a broadcasting medium of the conventional art includes 
a counter 40 being initialized according to a system time reference (SCR), for 
receiving a system clock frequency (27MHz), counting it and outputting a system 
time clock (STC); a subtractor 10 for receiving the system time clock (STC) and 
the system time reference (SCR) from the counter 40, subtracting them and 

25 outputting a difference signal (e); a low-pass filter and amplifier 20 for receiving 
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the difference signal (e) from the subtracter 10, low-pass filtering it and amplifying 
it; a voltage control oscillator 30 for receiving the output signal from the low-pass 
filter and amplifier 20, controlling a voltage of the output signal, and outputting a 
system clock frequency (27MHz); and a comparator 50 for receiving presentation 
5 time stamps (PTS) of a predetermined broadcasting picture and the system time 
clock (STC) outputted from the counter 40, comparing them, and outputting a 
display command signal in case that a time point of the system time clock (STC) 
and a time point of the presentation time stamps (PTS) are identical to each other 
upon comparison. 

10 The operation of the apparatus for controlling display time pint of an 

MPEG bit stream of a broadcasting medium of the conventional art constructed as 
described above will now be explained with reference to the accompanying 
drawings. 

To begin with, after the counter 40 is initialized according to a system 
15 clock reference (SCR), it receives a system clock frequency (27MHz) from the 
voltage control oscillator 30, counts it and outputs a system time clock (STC). 

That is, when bit streams are inputted at a constant rate, the counter 40 
initializes the decoder clock on the basis of the system clock reference (SCR) 
inputted from an encoder (not shown). 
20 At this time, the subtractor 10 receives the system time clock (STC)and 

the system clock reference (SCR) from the counter 40, obtains a difference signal 
(e) between the two signals, and transmits it to the low-pass filter and amplifier 20. 

Upon receipt of the difference signal (e) from the subtractor 10, the low- 
pass filter and amplifier 20 low-pass filters it, amplifies it to a predetermined level 
25 and then outputs it. 
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Thereafter, the voltage control generator 30 receives the output signal (f) 
of the low-pass filter and amplifier 20, controls its voltage and outputs a system 
clock frequency (27MHz). 

Meanwhile, the comparator 50 receives the system time clock (STC) from 
the counter 40 and the presentation time stamps of a broadcast picture and 
compares them. Upon comparison, if the time point of the system time clock (STC) 
and the time point of presentation time stamps (PTS) are identical to each other, 
the comparator 50 outputs a display command signal, according to which a 
predetermined broadcast picture is displayed on a screen. 

Namely, the apparatus for controlling a display time point of an MPDG bit 
stream of a broadcasting medium in accordance with the conventional art is based 
on the assumption that the MPEG bit streams are inputted at a constant rate, so 
that the system time clock can be computed on the basis of the system clock 
reference that is periodically inputted to the apparatus. 

However, as for the apparatus for controlling a display time point of MPEG 
bit streams of a recording medium, the MPEG bit streams are not inputted at a 
constant rate. Thus, the system clock reference can not be used to obtain a 
system time clock of the decoder. 

In addition, in case of decoding the recorded MPEG bit streams, it is not 
necessary to recover a decoder clock in synchronization with a clock of the 
encoder as shown in Figure 2. However, the MPEG bit streams should be 
displayed by using the system clock reference and the presentation time stamps 
at a predetermined time. In this case, there is a problem that, in the course of 
performing special decoding, such as a pause, a fast winding or slow motion, if it 
returns to perform a normal decoding, the system time clock and the presentation 
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time stamps are asynchronized. 
SUMMARY OF THE INVENTION 

5 Therefore, an object of the present invention is to provide an apparatus for 

controlling a display time point of an MPEG bit stream of a recording medium by 
which, while an MPEG bit stream is being read from a recording medium to 
perform a special decoding, if it returns to a normal decoding, a system time clock 
of a decoder is controlled to be synchronized with presentation time stamps, to 

10 thereby accurately display a picture without an error, and its method. 

To achieve these and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described herein, 
there is provided an apparatus for controlling a display time point of an MPEG bit 
stream of a recording medium including: a crystal oscillator for generating a 

15 system clock frequency; a counter being initialized according to a system clock 
reference (SCR), for receiving the system clock frequency from the crystal 
oscillator, counting it and outputting a system time clock (STC); a PTS 
(Presentation Time Stamps) controller for receiving and storing a presentation 
time stamp of a predetermined picture in a special decoding mode, and outputting 

20 the stored presentation time stamp as an initial value of the counter if it returns to 
a normal mode; and a comparator for receiving the system time clock (STC) from 
the counter and a presentation time stamp (PTS) of a predetermined picture, 
comparing them and outputting a display command signal in case that the system 
time clock (STC) and the presentation time stamp (PTS) of a predetermined 

25 picture are identical to each other upon comparison. 
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To achieve the above objects, there is also provided a method for 
controlling a display time point of an MPEG bit stream of a recording medium 
including the steps of: initializing a counter according to a system clock reference, 
and judging that the current mode is a normal decoding mode, when a 
presentation time stamp is inputted; comparing a system time clock with the 
presentation time stamp while increasing the system time clock in case that the 
current mode is a normal decoding mode upon judgement, and outputting a 
display command signal at the time point when the system time clock and the 
presentation time stamp are identical to each other; storing a presentation time 
stamp of the currently inputted picture in case that the current mode is a special 
decoding mode, and updating the stored presentation time stamp with the 
presentation time stamp of a decoded or a skipped picture, while performing the 
special decoding command; and replacing the system time clock with the 
previously stored presentation time stamp to perform a normal decoding, in case 
that it is switched to a normal decoding mode after the special decoding is 
performed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the 
description serve to explain the principles of the invention. 

In the drawings: 

Figure 1 is a schematic block diagram of an apparatus for controlling a 
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display time point of an MPEG bit stream of a broadcasting medium in accordance 
with a conventional art; 

Figure 2 shows a system time clock control wave form of the apparatus for 
controlling a display time point of an MPEG bit stream of a broadcasting medium 
5 in accordance with a conventional art; 

Figure 3 is a schematic block diagram of an apparatus for controlling a 
display time point of an MPEG bit stream of a recording medium in accordance 
with the present invention; and 

Figure 4 is a flow chart of a method for controlling a display time point of 
10 an MPEG bit stream of a recording medium in accordance with the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

15 Reference will now be made in detail to the preferred embodiments of the 

present invention, examples of which are illustrated in the accompanying drawings. 

Figure 3 is a schematic block diagram of an apparatus for controlling a 
display time point of an MPEG bit stream of a recording medium in accordance 
with the present invention. 

20 As shown in the drawing, the an apparatus for controlling a display time 

point of an MPEG bit stream of a recording medium of the present invention 
includes a PTS controller 100, a comparator 200, a counter 300 and a crystal 
oscillator 400. 

The operation of the apparatus for controlling a display time point of an 
25 MPEG bit stream of a recording medium constructed as described above will now 



be explained with reference to the accompanying drawings. 

First, in a normal decoding mode, the counter 300 is initialized according 
to the system clock reference (SCR), counts the system clock frequency (27MHz) 
outputted from the crystal oscillator 400, and applies the system time clock (STC) 
to the comparator 200. 

Upon receipt of the system time clock (STC) from the counter 300 and a 
presentation time stamp (PTS) of a predetermined picture, the comparator 200 
compares them, and if the presentation time stamp (PTS) of a predetermined 
picture and the system time clock (STC) are identical to each other upon 
comparison, the comparator 200 outputs a display command signal. 

Then, a picture including the presentation time stamp (PTS) is displayed 
on a screen according to the display command signal. 

Meanwhile, in case that it is switched to a special decoding mode (i.e., fast 
winding, pause, slow motion, etc), the PTS controller 100 stores the presentation 
time stamp that is currently being inputted, and updates the initially stored 
presentation time stamp (PTS) with the presentation time stamp (PTS) of a picture 
processed as the special decoding until it returns to the normal mode. 

After the special decoding is processed, in case that it is switched to the 
normal decoding mode, the PTS controller 100 applies the updated presentation 
time stamp (PTS) to the counter 300. Then, the counter is initialized by the 
updated presentation time stamp. That is, the counter 300 receives the 
presentation time stamp (PTS) from the PTS controller 100 and the system clock 
frequency (27MHz) from the crystal oscillator 400, counts it and applies the 
system time clock (STC) to the comparator 200. 

Upon receipt of the system time clock (STC) from the counter 300, the 
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comparator 200 compares the system time clock (STC) with the presentation time 
stamp (PTS) of a predetermined picture that is being currently inputted. Upon 
comparison, if the system time clock (STC) and the presentation time stamp (PTS) 
of the predetermined picture are identical to each other, the comparator 200 
5 outputs a display command. 

When it is in the special decoding mode, in case of a pause, the time point 
instructed by a user becomes the display time point, and in case of a fast winding, 
when a 'P' frame or an T frame is detected during analyzing the MPEG bit stream, 
a time point at which decoding of the 'P' frame or the 'I' frame is ended becomes 

10 the display time point. 

Meanwhile, in case of a picture that does not have a presentation time 

stamp (PTS), the number of frames which performed the special decoding is 

added to the presentation time stamp (PTS) of the previous picture, thereby 

obtaining a presentation time stamp (PTS). 
15 Figure 4 is a flow chart of a method for controlling a display time point of 

an MPEG bit stream of a recording medium in accordance with the present 

invention. 

With reference to Figure 4, the method for controlling a display time point 
of an MPEG bit stream of a recording medium of the present invention will now be 
20 described. 

First, the counter is initialized according to the system clock reference 
(SCR) (ST1). 

And, when a presentation time stamp (PTS) of a predetermined picture is 
inputted (ST2), it is judged whether the current mode is a normal decoding mode 
25 (ST3). 
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Upon judgement, in case that the current mode is a normal decoding 
mode, a comparing operation is repeatedly performed to compare the system time 
clock with the presentation time stamp (PTS) while increasing the system time 
clock until the system time clock is identical to the presentation time stamp of the 
5 predetermined picture (ST4) (ST5). 

When the system time clock (STC) and the presentation time stamp (PTS) 
of the predetermined picture (STC) are identical to each other, a display command 
signal is inputted at the time point (ST6). 

Meanwhile, upon judgement, in case that the current mode is a special 
10 decoding mode, the presentation time stamp (PTS) of the currently inputted 
picture is stored (ST7). And then, while performing the special decoding command, 
the stored presentation time stamp (PTS) is updated with a presentation time 
stamp (PTS) of a decoded or skipped picture (ST8). 

Thereafter, after the special decoding mode is performed, when it is 
15 switched to a normal decoding mode (ST9), the system time clock (STC) is 
replaced with the previously stored presentation time stamp (PTS), to thereby 
performing a normal decoding operation (ST10). 

As so far described, according to the apparatus and method for controlling 
a display time point of an MPEG bit stream of a recording medium of the present 
20 invention, after the presentation time stamp (PTS) of a picture inputted at the time 
point of the special decoding command is stored, the stored presentation time 
stamp (PTS) is updated with the presentation time stamp (PTS) of a decoded or a 
skipped picture while performing the special decoding command, and then, when 
it is switched to the normal decoding mode, the system time clock (STC) is 
25 replaced with the previously stored presentation time stamp (PTS), to thereby 
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perform the normal decoding operation. Thus, in this manner, the MPEG bit 
stream can be accurately displayed without an error. 

As the present invention may be embodied in several forms without 
departing from the spirit or essential characteristics thereof, it should also be 
understood that the above-described embodiments are not limited by any of the 
details of the foregoing description, unless otherwise specified, but rather should 
be construed broadly within its spirit and scope as defined in the appended claims, 
and therefore all changes and modifications that fall within the meets and bounds 
of the claims, or equivalence of such meets and bounds are therefore intended to 
be embraced by the appended claims. 
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What is claimed is: 



1 . An apparatus for controlling a display time point of an MPEG bit 
stream of a recording medium comprising: 

5 a crystal oscillator for generating a system clock frequency; 

a counter initialized according to a system clock reference (SCR), for 
receiving the system clock frequency from the crystal oscillator, counting it and 
outputting a system time clock (STC), in a normal decoding mode; 

a PTS (Presentation Time Stamps) controller for receiving and storing a 
10 presentation time stamp of a predetermined picture in a special decoding mode, 
and outputting the stored presentation time stamp as an initial value of the counter 
if it returns to a normal mode; and 

a comparator for receiving the system time clock (STC) from the counter 
and a presentation time stamp (PTS) of a predetermined picture, comparing them 
is and outputting a display command signal in case that the system time clock (STC) 
and the presentation time stamp (PTS) of a predetermined picture are identical to 
each other upon comparison. 

2. The apparatus according to claim 1 , wherein the special decoding 
20 mode includes a pause mode and a fast winding mode. 

3. The apparatus according to claim 1, wherein the special decoding 
mode include a slow motion mode in which, after a predetermined picture is 
decoded, the predetermined picture is repeatedly displayed to thereby slow the 

25 decoding operation. 
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4. The apparatus according to claim 2, wherein, in case of the pause 
mode, the time point at which a user inputs a pause command is a display time 
point of a screen. 

5. The apparatus according to claim 2, wherein, in case of a fast 
winding, when a V frame or an T frame is detected during analyzing the MPEG 
bit stream, a time point at which decoding of the V frame or the T frame is ended 
becomes the display time point. 

6. The apparatus according to claim 1, wherein the comparator 
outputs a display command signal when the system time clock (STC) and the 
presentation time stamp (PTS) of the predetermined time picture are identical to 
each other. 

7. The apparatus according to claim 1, wherein, in case that the 
system time clock and the presentation time stamp (PTS) of the predetermined 
picture are not identical to each other, the comparator repeatedly performs 
comparing operation to compare the system time clock (STC) and the 
presentation time stamp (PTS) of the predetermined picture while increasing the 
system time clock (STC), until they are identical to each other. 

8. The apparatus according to claim 1, wherein, in the special 
decoding mode, the PTS controller stores the presentation time stamp (PTS) of a 
picture being currently inputted, and then updates the stored presentation time 
stamp (PTS) with a presentation time stamp (PTS) of a decoded or a skipped 
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picture while performing the decoding command. 

9. The apparatus according to claim 1, wherein, upon receipt of the 
presentation time stamp from the PTS controller, the counter sets the presentation 

5 time stamp as an initial value, and receives the system clock frequency (27MHZ) 
from the crystal oscillator, counts it and outputs the system time clock (STC). 

10. A method for controlling a display time point of an MPEG bit 
stream of a recording medium comprising the steps of: 

10 initializing a counter according to a system clock reference, and judging 

that the current mode is a normal decoding mode, when a presentation time stamp 
is inputted; 

comparing a system time clock with the presentation time stamp while 
increasing the system time clock in case that the current mode is a normal 

is decoding mode upon judgement, 

storing a presentation time stamp of the currently inputted picture in case 
that the current mode is a special decoding mode, and updating the stored 
presentation time stamp with the presentation time stamp of a decoded or a 
skipped picture, while performing the special decoding command; and 

20 replacing the system time clock with the previously stored presentation 

time stamp to perform a normal decoding, in case that it is switched to a normal 
decoding mode while the special decoding is being performed. 
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11. The method according to claim 10, wherein the comparing step 
comprising a step of outputting a display command signal when the system time 
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clock and the presentation time stamp are identical to each other. 

12. The method according to claim 10, wherein, in the comparing step, 
in case that the system time clock and the presentation time stamp are not 
identical to each other, the system time clock is repeatedly increased. 

13. The method according to claim 10, wherein, in the normal 
decoding operation, the stored presentation time stamp (PTS) is updated with a 
presentation time stamp (PTS) of a decoded or a skipped picture. 

14. The method according to claim 10, wherein, the step of the normal 
decoding operation comprising a step of obtaining a presentation time stamp 
(PTS) by adding the number of frames which performed the special decoding to 
the presentation time stamp (PTS) of the previous picture, in case that the 
currently inputted picture does not have a presentation time stamp (PTS). 
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ABSTRACT OF THE DISCLOSURE 



An apparatus and method for controlling a display time point of an MPEG 
bit stream of a recording medium which is capable of controlling accurately a 

5 display time point of an MPEG bit stream in case that an MPEG bit stream of a 
recording medium is processed to be displayed according to a special decoding 
command and returns to a normal decoding command. The apparatus for 
controlling a display time point of an MPEG bit stream of a recording medium 
includes: a crystal oscillator for generating a system clock frequency; a counter 

10 being initialized according to a system clock reference (SCR), for receiving the 
system clock frequency from the crystal oscillator, counting it and outputting a 
system time clock (STC), in a normal decoding mode; a PTS (Presentation Time 
Stamps) controller for receiving and storing a presentation time stamp of a 
predetermined picture in a special decoding mode, and outputting the stored 

15 presentation time stamp as an initial value of the counter if it returns to a normal 
mode; and a comparator for receiving the system time clock (STC) from the 
counter and a presentation time stamp (PTS) of a predetermined picture, 
comparing them and outputting a display command signal in case that the system 
time clock (STC) and the presentation time stamp (PTS) of a predetermined 

20 picture are identical to each other upon comparison. 
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